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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1. 17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 . 17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 5/6/05 has been entered. 

2. Claim 25 is allowed. In light of the allowable subject matter, all claims which require the 
assay of combinations of polymorphisms that include those listed in claim 25 are allowed. All 
pending claims are rejoined and examined herein. New rejections are set forth to address the 
rejoined claims. 

Sequence Rules 

3. The paper copy of the sequence listing filed 2/22/05 has been entered into the 
specification. This application is in compliance with the sequence rules. 

Claim Rejections - 35 USC § 112-New Matter 

4. The rejection of claims 25, 29, and 30 under 35 U.S.C 112, first paragraph, for new 
matter is withdrawn in view of the amendment to claim 25 removing the new matter. 

Claim Rejections - 35 USC § 112, Second Paragraph 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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6. The rejection of claims 25, 29, and 30 under 35 U.S.C. 1 12, second paragraph, is 
withdrawn in view of the amendments to the claims to overcome the rejection. New rejections 
are set forth to address the rejoined claims. 

7. Claims 29-30, 33-34, and 36-37are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 29, the phrase "said gene promoter" is indefinite because it is not clear if it is 
referring to the gene promoter of the previously set forth bone sialoprotein gene promoter or the 
previously set forth promoter of said matrix gla protein gene. Amendment of the claim to recite, 
for example, "of either or both of said gene promoters of said individual" will overcome this 
rejection. Claim 30 depends from claim 29 and is indefinite for the same reason. If applicant 
amends claim 29 as suggested, applicant it is suggested that applicant also amend claim 30 to 
recite "said amplified portion or portions." 

In claim 33, the phrase "said gene promoter" is indefinite because it is not clear if it is 
referring to the gene promoter of the previously set forth bone sialoprotein gene promoter or the 
previously set forth promoter of said osteopontin gene or the previously set forth matrix gla 
protein promoter. Amendment of the claim to recite, for example, "of one or more of said gene 
promoters of said individual" will overcome this rejection. Claim 34 depends from claim 33 and 
is indefinite for the same reason. If applicant amends claim 33 as suggested, applicant it is 
suggested that applicant also amend claim 34 to recite "said amplified portion or portions " 

In claim 36, the phrase "said gene promoter" is indefinite because it is not clear if it is 
referring to the gene promoter of the previously set forth bone sialoprotein gene promoter or the 
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previously set forth promoter of said osteopontin gene or one of the other previously set forth 
gene promotesr. Amendment of the claim to recite, for example, "of one or more of said gene 
promoters of said individual" will overcome this rejection. Claim 37 depends from claim 36 and 
is indefinite for the same reason. If applicant amends claim 36 as suggested, applicant it is 
suggested that applicant also amend claim 37 to recite "said amplified portion or portions." 

Claim Rejections - 35 USC § 112 

8. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the- inventor of carrying out his invention. 

9. The rejection of claims 25, 29, and 30 under 35 U.S.C. 1 12, first paragraph, which 
addressed the GenBank accession numbers in the claims is WITHDRAWN in view of the 
removal of these from the claims, 

10. Claims 26, 27, 28, 29, 30, 32, 33, 34, 35, 36, and 37 are rejected under 35 U.S.C. 1 12, 
first paragraph, as failing to comply with the enablement requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to enable one skilled 
in the ait to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

This rejection is written to address the portions of the rejoined claims that assert 
relationships between particular polymorphic alleles and phenotypes. 
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Claim 26 recites the further assay of a polymorphism at position 242 of the matrix gla 
protein gene (SEQ ID NO: 26) and "associating the presence of said adenine in said sequence 
with a predisposition to a higher rate of loss of bone mass than when cytosine is present." 

Claim 27 recites the further assay of a polymorphisms at positions 1825 and 520of the 
osteopontin gene (SEQ ID NO: 27) and "associating the presence of said adenine in said 
sequence spanning base pair 520 with a predisposition to a higher rate of loss of bone mass than 
when guanine is present, and the presence of said thymine in the sequence spanning base pair 
1825 with a predisposition to a lower bone mass than when cytosine is present" 

Claim 28 recites the further assay of a polymorphism at position 163 of the 
osteoprotegerin gene (SEQ ID NO: 28) and "associating the presence of said guanine in said 
sequence with a predisposition to a lower peak bone mass than when adenine is present." 

Additional claims 32 and 35 also recite these same further assays but represent different 
combinations with regard to which polymorphisms are actually assayed in combination with 
those recited in claim 25. 

Claim 25 is allowed. The remaining claims are either dependent from claim 25 or 
include all of the same limitations of claim 25 with regard to the bone sialoprotein gene. The 
rejected claims, however, include these additional cited relationships between polymorphisms in 
additional genes and either peak bone mass or rate of loss of bone mass. The nature of the 
invention with regard to the rejected claims, thus, requires that the polymorphisms in the bone 
sialoprotein gene be associated with lower peak bone mass, but also require that the additional 
recited relationships be supported by the specification, as they are recited in the plain language in 
the claims. Thus, in this case, the independent claim 25 is enabled by the specification, but the 
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claims which depend from this claim but recite additional relationships between polymorphisms 
and phenotypes are not enabled by the specification for the reasons set forth in this rejection. 
Nature of the Invention 

The invention is concerned with providing a method for assessing an individual's 
predisposition to a lower peak bone mass via the genotyping of the promoter of the bone 
sialoprotein gene, and then further genotyping polymorphisms in different genes and associating 
these with either a predisposition to lower peak bone mass or rate of bone mass loss. Thus, the 
practice of the method relies on the showing of an association between a particular genotype and 
a particular calcification condition status. 
Breadth of the claims 

The claims are narrow with regard to the recited associations between particular 
polymorphic variants and associations. 
Teachings in the Specification and Working Examples 

The specification provides two novel polymorphisms within the 5' untranslated region of 
a gene taught by Kim et ah and referred to as the human bone sialoprotein promoter sequence, 
see GenBank L24756. Within this sequence, applicant identified polymorphisms at positions 
1496 (A->G) and 1869 (G~>A) wherein the first version is the version present in the published 
sequence and the second allele is the alternate allele identified by applicant (p. 7, lines 21-30). 
The specification refers to these variations as BSP-A1496G and BSP-G1869A, respectively. 

The specification teaches an A->C polymorphism at position 242 of the matrix gla 
protein gene as set forth in SEQ ID NO: 26. The polymorphism is referred to in the specification 
as MGP-C242A. 
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The specification teaches an A->G polymorphism at position 520, arid a C~^T 
polymorphism at position 1825 of the human osteopontin gene as set forth in SEQ ID NO: 27. 
The polymorphisms are referred to in the specification as OPN-G520A and OPN-T1825C 

The specification teaches a G-> A polymorphism at position 163 of the osteoprotegerin 
gene as set forth in SEQ ID NO: 28. 

In example 1 of the specification (beginning on page 22), applicant teaches the screening 
of the DNA from 133 women for the polymorphisms in the bone sialoprotien promoter sequence, 
in the matrix gla protein gene and in the osteopontin gene, via amplification of fragments of 
DNA and restriction digestion. A comparison of allele frequencies versus measures of bone 
mineral content and bone density was made. using statistical analysis, the results are given in 
Table 2, page 31. The example demonstrates that there is a significant association between the 
bone sialoprotein promoter sequence polymorphisms and bone mass as represented by bone 
mineral content and bone mineral density measurements (p. 31). Specifically, patients with the 
"A" allele at 1469 and/or the "G" allele at 1869 are more likely to have higher bone mass than 
patients with the opposite alleles (p. 31-32). Notably, within this table, however, there is no 
finding of a significant difference between bone mineral content (BMC) or bone mineral density 
(BMD) for the polymorphisms in the MGP or OPN genes, namely, for these two genes the 
statistical analysis resulted in the finding that the means are statistically the same between the 
two test groups using a t-test. Regarding these MGP and OPN, the specification states that these 
polymorphisms are not suitable for a prediction of BMC or BMD (p. 32). Referring to Figures 5 
and 6, however, applicant asserts that the MGP-C242A and OPN-G520A may be associated with 
rate of bone loss, based on the shape of the curves presented in figures 5 and 6. However, no 
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statistical analysis was preformed, and upon review of the figures, it is noteworthy that at each 
point on the graphs the standard deviations of the individual data points overlap, suggesting that 
the values at each point are not significantly different from one another. Further, for the MGP 
polymorphism, the % difference between the two genotypes over time gets smaller in the last 
time period, suggesting that perhaps the difference in the rate of bone loss may be decreasing. 
Thus, the figures do not provide a basis for drawing conclusions regarding the effect of the 
genotypes on rate of bone loss, since it is not clear from the data given if the trends observed are 
significant trends. Figure 8 shows a similar comparison for alleles of the OPN-T1825C 
polymorphism. Again, in this case the means appear to be so close to one another so as to not 
represent statistically different values. Thus, the figure does not support the assertion in the 
claims that this, polymorphism is associated with bone mass. 

The osteoprotegerin gene polymorphism is assayed in example 2, beginning on page 35. 
The specification teaches that the polymorphism is significantly associated with a difference in 
bone mineral content, and that when considered either of the two BSP polymorphisms is 
associated with both BMC and BMD. Thus, claim 28 is enabled insofar as it depends from claim 
25, but insofar as it depends from claim 26 which recites a relationship between matrix gla 
protein promoter polymorphism and predisposition for higher rate of bone mass loss. 
State of the prior art and Level of unpredictability 

The prior art is silent with regard to the assertions set forth in the rejected claims. 

However, there is a large body of knowledge in the prior art related to polymorphisms in 
general, and their association with diseases or disease states. The art is highly unpredictable with 
regard to the functionality of polymorphic sites in genomic DNA. After a screening assay 
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identifies polymorphisms, it is unpredictable whether any such polymorphisms (such as the two 
recited in the instant claims) would be associated with any phenotypic trait, such as a disease 
state or a physiological state. The instant specification demonstrates this unpredictability by 
demonstrating that the BSP polymorphisms are associated with peak bone mass but not with rate 
of bone loss. The prior art further exemplifies such unpredictability. For example, Hacker et al. 
were unable to confirm an association between a gene polymorphism and ulcerative colitis in a 
case where prior studies suggested such a relationship would exist since the relationship had 
been identified in a different population (Gut, 1997, Vol. 40, pages 623-627). Even in cases 
where an association between a particular gene and a disease state is known to exist, such as with 
the LPL gene and heart disease risk or the P-globin gene and sickle cell anemia, researchers have 
found that when using SNP (single nucleotide polymorphism analysis) it was difficult to 
associate SNPs with disease states or to even identify key genes as being associated with disease 
(Pennisi, Science, 281 (5384): 1787-1789). Finally, in some cases where multiple 
polymorphisms are identified in a gene, some of these are demonstrated to be disease associated 
and some are not. Blumenfeld et al. (WO 99/52942) disclose a number of polymorphisms in the 
FLAP gene. While Blumenfeld et al. were able to demonstrate that some of these 
polymorphisms are associated with patients having asthma but some of these are not (see Figure 
3). For example, the marker 10-35/390 was demonstrated to be associated with asthma, with a p 
value of 0.00229, while the marker 10-33/327 was determined to not have a statistical 
association with asthma (p=0.294). Thus, even for SNPs within the same gene, it is highly 
unpredictable as to whether a particular marker will be disease associated. 
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The level of skill in the pertinent art is quite high, i.e. generally a PhD in biochemistry, 
but the unpredictability in the art is higher. While the instant specification has disclosed that the 
two polymorphisms in the promoter of a human bone sialoprotein gene are associated with peak 
bone mass, the remaining relationships set forth in the claims are highly unpredictable. . Thus, 
the claimed method directed towards the assessment of a predisposition to a selected 
calcification condition status requires the knowledge of unpredictable and potentially non- 
existent associations between the instantly disclosed polymorphisms and additional calcification 
condition statuses. 
Quantity of Experimentation 

The practice of the claimed invention commensurate in scope with the instant claims 
would require a high degree of experimentation to associate the disclosed polymorphisms with 
any or all calcification condition statuses. With respect to the disclosed polymorphisms within 
the bone sialoprotein gene, the practice of the claimed invention would require extensive further 
work to determine which calcification conditions can be predicted using even these 
polymorphisms. That this work would be unpredictable is exemplified in the specification which 
demonstrates that while the two disclosed polymorphisms in the bone sailoprotein gene may be 
predictors of bone mass within the tested population, they are not predictors of the rate of bone 
loss. 

Conclusion 

Thus, having considered each of these factors, namely the breadth of the claims, the high 
level of unpredictability in the related art, the lack of guidance in the specification and the prior 
art, and the high quantity of experimentation, it is concluded that it would require undue 
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experimentation to practice the claimed invention commensurate in scope with the instant 
claims. 

Response to Remarks 

The remarks regarding the previously set forth rejections are moot in view of the 
withdrawal of these rejections p. 13-19 of the response. 

The interview summary is complete. Applicant's statements regarding potential 
enablement for the amended claims is addressed in the enablement rejection herein. 

Conclusion 

1 1 . Claim 25 is allowed. 

1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Juliet C Switzer whose telephone number is (571) 272-0753. The 
examiner can normally be reached on Monday through Wednesday, from 9:00 AM until 4:30 
.PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, W. Gary Jones can be reached by calling (571) 272-0745. 

The fax phone numbers for the organization where this application or proceeding is 
assigned are (571) 273-8300. Any inquiry of a general nature or relating to the status of this 
application or proceeding should be directed to the receptionist whose telephone number is 
(571)272-0507. 

Patent applicants with problems or questions regarding electronic images that can be 
viewed in the Patent Application Information Retrieval system (PAIR) can now contact the 
USPTO's Patent Electronic Business Center (Patent EBC) for assistance. Representatives are 
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available to answer your questions daily from 6 am to midnight (EST). The toll fl ee number is 
(866) 217-9197. When calling please have your application serial or patent number, the type of 
document you are having an image problem with, the number of pages and the specific nature of 
the problem. The Patent Electronic Business Center will notify applicants of the resolution of 
the problem within 5-7 business days. Applicants can also check PAIR to confirm that the 
problem has been corrected. The USPTO's Patent Electronic Business Center is a complete 
service center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also 
enables applicants to view the scanned images of their own application file folder(s) as well as 
general patent information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786- 

9199. 
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